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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the defective test equipment which detects a 
detailed defect by the low contrast with which it is dotted on roll objects, such as 
photoconductor drums, such as a copying machine. 
[0002] 

[Description of the Prior Art] On the property of the specimen, when optoelectric transducers, 
such as a line sensor, detect a detailed defect conventionally by the low contrast with which it is 
dotted on roll objects, such as a photoconductor drum of a copying machine, since lighting 
conditions are insufficient, a diaphragm of object optical system must be mostly changed into an 
open condition, and must be incorporated. In this case, the effect of shading resulting from an 
illumination-light study system is large, and since fluctuation of the amount of reflected lights 
which is fluctuation of the signal level which originates in the face deflection by rotation of a roll 
object further is remarkable, defective detection is fairly difficult. 

[0003] Therefore, the work piece which suppresses face deflection or serves as criteria of a 
shading compensation in the video signal of the same field by raising the precision of multiple- 
times incorporation and the device in which raise the S/N ratio of a video signal or a roll object 
is rotated by equalizing or adding was defined, the correction factor was computed beforehand, 
and the defective part is detected for the shading compensation based on this. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since carry out multiple-times incorporation 
addition, and equalize the video signal of the same field, the precision of a rolling mechanism is 
raised or it is defining and carrying out the shading compensation of the criteria work piece in 
detecting the defect on a roll object in the above-mentioned conventional example, much time 
amount is spent on the detection processing time and adjustment, equipment becomes 
complicated, and there are problems, such as causing the increment in equipment cost and 
decline in the detection ratio of a defective part. 

[0005] irregularity with the detailed purpose of this invention — low — it is in offering the 
defective detection equipment of the roll object detected without overlooking a contrast 
defective part. 
[0006] 

[Means for Solving the Problem] The defective detection equipment of the roll object concerning 
this invention for attaining the above-mentioned purpose A lighting means to be defective test 
equipment for detecting the detailed surface state of a roll object, and to illuminate said roll body 
surface in the shape of a slit to a longitudinal direction, The image pick-up means which makes a 
picture signal the illuminated field of said roll body surface, and carries out photo electric 
conversion, An A/D-conversion means to change said picture signal into a digital signal from an 
analog signal, It is characterized by having an image data storage means to memorize the digital 
signal of the at least 1 scanning line, a shading compensation means to remove the shading 
signal level contained in said scanning line, and an axial deflection amendment means to remove 
the axial deflection signal level contained in said scanning line. 



[0007] 

[Embodiment of the Invention] This invention is explained to a detail based on the example of 
illustration. Drawing 1 shows the block diagram of the 1st example, the transmission light 1 of the 
shape of a straight line which is a lighting means is arranged along with a work piece W above the 
work piece W of the shape of a cylinder which is a subject of examination, and slit 1a for lighting 
is prepared in the transmission light 1 bottom. The rotation roller 2 which contacts a work piece 
W and rotates to a circumferencial direction is arranged at the right-and-left edge subordinate 
side of a work piece W, and the line sensor camera 3 which receives the reflected light of the 
shape of this slit, and is changed into a picture signal and whose number of pixels is 2048 pieces, 
for example is arranged on the optical path which progresses by the slit light irradiated from the 
transmission light 1 being reflected by the work piece W. 

[0008] The output of the line sensor camera 3 is connected to A/D converter 6 which is in an 
image processing system 5 and changes a picture signal into a digital signal through the signal 
cable 4. The image memory 7 which, in addition to this, holds the data of the at least 1 scanning 
line of a picture signal, the shading compensation circuit 8, the axial deflection amendment 
circuit 9 which performs expansion / contraction processing, and CPU board 10 which performs 
control of the whole system are formed in an image processing system 5, and these are mutually 
connected to it by the data bus 1 1 . 

[0009] Drawing 2 shows the flow chart Fig. of the whole actuation, and after setting so that one 
pair of rotation rollers 2 in which the work piece W was first attached by the inspection fixture at 
steps S1-S3 may be contacted, it rotates with the rotation roller 2. Next, the flux of lights 
irradiated from slit 1a of step S4 and the transmission light 1 installed almost in parallel with the 
revolving shaft of a work piece W by S5 are reflected regularly or scattered about in the front 
face of a work piece W, and are incorporated by the line sensor camera 3. 

[0010] Namely, synchronizing with the rotation roller 2, for every scanning line, the concentration 
information on the front face of a work piece W is acquired as a picture signal with the line 
sensor camera 3, and is inputted into A/D converter 6 in an image processing system 5 via a 
signal cable 4. And in A/D converter 6, an analog picture signal is changed into a 8-bit digital 
picture signal, and is saved to an image memory 7. 

[0011] Drawing 3 displays the image data of the 1 scanning line, and expresses the digital signal 
output corresponding to each pixel in an axis of ordinate corresponding to a pixel number in an 
axis of abscissa. It is a shading phenomenon that the signal level of the pixel of both ends 
becomes low to a central pixel. Next, amendment of shading of image data is performed at step 
S6. Then, step of the flow chart Fig. for the shading compensation of drawing 4 In S1 1-S16, 
image data is loaded to the shading compensation circuit 8 from an image memory 7, and the 
operation for a shading compensation is performed. This operation is Variable xn for example, 
about the pixel number n. It is Variable yn about the image data which corresponds by carrying 
out. When it carries out, it is the m-th following approximate expression (1). It asks with a least 
square method. 
[0012] 

yn =am, xnm+am-1, and xnm-1 + ... +a2, xn2+a1, and xn+ao — (1) [0013] furthermore, the image 
data of the flat, image data, for example, a center section, location of arbitration and an 
approximate expression (1) from — each pixel number xn which can be found It asks for a ratio 

with the corresponding image data yn (n= 0, 1, 2 2047), and multiplies by the inverse number. 

[0014] Consequently, the image data which amended shading as shown in drawing 5 is obtained. 
Thus, the image data by which the shading compensation was carried out is saved to an image 
memory 7. 

[0015] The image data by which the shading compensation was carried out contains the low- 
frequency component by the axial deflection produced in rotation of a work piece W, and 
expansion / contraction processing is further performed by the axial deflection amendment 
circuit 9. Drawin g 6 is a step of a flow chart Fig. which shows the enlarged drawing of the 
defective part a of drawing 5 , and is shown in drawing 7 . S21-S26 come to be shown in drawing 
9 , when OR OR of the defective part a and the operator of drawing 8 is taken. Furthermore, it is 
drawing 1 1 and drawing 1212 which became drawing 10 when AND AND of drawing 9 and this 




operator was taken, and illufrated the result of this OR and an AN 
[0016] When the exclusive OR EXOR with the OR and AND (expansion and contraction) 
processing image data shown in the shading compensation image data shown in drawing 5 and 
drawing 12 is calculated, it comes to be shown in drawing 13 and this result is saved to an image 
data memory 7. Finally, the threshold of the defect of subtraction-image data is set as 
arbitration, and a defective part is detected. In addition, also in the defective part b, it carries 
out like a. 

[0017] As the 2nd example, in order to filter the picture signal of the low-frequency component 
by the axial deflection produced in rotation of a work piece W in processing of axial deflection 
amendment, the operator of a circle configuration as shown in drawing 14 may be used instead of 
the operator of Rhine-like drawing 8 who used in the 1st example. The result of having carried 
out an OR and AND (expansion and contraction) processing using the operator of this circle 
configuration is as being shown in drawing 15 . 

[0018] Moreover, you may process through a data bus 1 1 instead of setting in the process of 
shading compensation processing and axial deflection amendment processing, and saving and 
loading processing to an image memory 7. 
[0019] 

[Effect of the Invention] The defective detection equipment of the roll object applied to this 
invention as explained above becomes possible [ detecting without overlooking surface states, 
such as detailed irregularity and low contrast, ] by changing a picture signal into a digital signal 
from an analog signal, memorizing the digital signal of the at least 1 scanning line for an image 
data storage means, removing the shading signal level contained in the scanning line, and 
removing the axial deflection signal level further contained in the scanning line. 




[Translation done.] 



